Individuals living near the Nevada Test Site were exposed to both~and y radiations from fission products and activation products resulting from the atmospheric testing of nuclear devices. These exposures, and the resultant doses were functions of the amount of material deposited, the time of arrival of the debris, and the amount of shielding afforded by structures. Results are presented for each of nine generic life-styles. These are representative of the living patterns of people residing in the area. For each event at each location for which data exist. a representative of each life-style was closely followed for 30 d. The results of these detailed calculations were then extrapolated to the present, employing a stochastic model. Results displayed are the geometric means and standard deviations derived from 25 independent determinations of the various quantities shown. For each determination, required parameters were randomly selected from appropriate distributions. Calculations yielded estimates for: 1) whole-body and skin dose due to y rays from material on the ground: 2) skin dose due to~particles from material deposited directly on the skin; and 3) skin dose due to~particles from material deposited on the ground. Organ dose estimates were established from the whole-body dose using appropriate conversion factors. For the homemaker life-style, the uterus dose was also calculated as a function of time for 9 mo. This assisted in estimating fetal dose as a function of gestation.
Introduction
External dose is defined in this paper as that dose to the whole body and various organs resulting from radionuclides external to the body. An external dose assessment model was designed to follow activities of an individual through a typical 30-d period following an above-ground nuclear event at the Nevada Test Site and use the results to a This paper is reproduced from the Health Physics journal (Health Phys. 59: 715-721; 1990) with permission from the Health Physics Society. estimate the total dose received. The model was implemented using a stochastic code that made multiple, independent determinations of the various quantities reported. For each loop through the code a residence was selected and the normalized exposure rate at H + 12 h was estimated from the input. Cloud arrival time was also derived from input data for the location.
A life-style data table was entered to find the shielding situation for the individual at cloud arrival. Possible situations were: at home in the bedroom, at home in the living room, outdoors, in a public building, or in an automobile. A shielding factor for the situation was derived from the data tables, the duration of the situation was calculated, the unshielded exposure rate was derived and integrated to yield the unshielded exposure, the shielding factor was applied, and the shielded exposure for the period was derived. This process of deriving an unshielded exposure and a shielded exposure was repeated, and the results were accumulated for 30 d.
An "effective shielding factor" was calculated as the ratio of the shielded to the unshielded exposure for the 30-d period. The unshielded exposure from the end of the 30 d to the present was then calculated. The "effective shielding factor" was applied to this result, and the shielded exposure for the period from 30 d to the present was derived. This value was added to the previous accumulation and was the estimated exposure from the time of cloud passage to the present for the pass. This procedure was repeated 25 times for each life-style for each event at each location in the data base. All individual results were stored for statistical processing.
The stochastic feature of the model was provided by selecting values for the various quantities needed from appropriate distributions during multiple passes through the calculational parts of the code. The various input parameters and tabulated data, representing central values and appropriate measures of dispersion, were either read as data or assumed. Three separate distributions were used during execution of the code.
All exposure rate values were assumed to be distributed lognormally; all values for time, either cloud arrival or changes from one location to another, were assumed to be distributed normally. The distribution of homes for generic life-styles as assumed to be uniformly distributed over the 447 examples entered in the data tables. The individual shielding values for living areas and bedrooms in the data tables were distributed normally, and the standard deviation was included in the tables.
The model was implemented to yield dose estimates for non-specified individuals using generic inputs. Living pattern information was required for each generic group. These living patterns included the times spent in the various rooms of the house, and also the time spent outdoors, in public buildings, and in an automobile. Time data were specific for the seasons of the year and day of the week (weekday, Saturday, Sunday). These representative individual values could later be combined with population information to provide collective dose estimates.
